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COMPLETE ASSEMBLY FOR 
CAPACITANCE MEASUREMENTS 
AT ONE MEGACYCLE 


Both commercial and military specifi¬ 
cations for capacitors of ](K)0 /z/uf and 
less call for measurement of capacitance 
and dissipation factor at a frequency of 
one megacycle. The Type lOlO-AH 
Capacitance Measuring A.ssembly is 
a complete set of equipment for making 
these as well as other 2-terminal meas¬ 
urements. 

Accessories are available which en¬ 
hance the usefuliu'ss and convenience 
of the assembly for specific measure¬ 
ments. For the measurement of small 
capacitors, particularly disc-ceramic 
types, the Type 1091-A Capacitor Test 
Fixture is recommended. With the 
^ Type lOtKVA Diel(H.‘tric Sample Holder, 
specimens of dielectric materials in the 
form of A8TM 2-inch or smaller discs 
(!an be measured. 

The T YPE101 0-AH Capacitance Meas¬ 
uring Assembly consists of: 

Type 71()-CS1 Capacitance Bridge 
Type 1214-M 1-Mc Unit Oscillator 
Type r212-A Unit Null Detector 
Type 1212-Pl 1-Mc Filter 
Type 12()3-B Unit Power Supply 
Type480-P51’C1 and Type 480-P4U3 
Adaptor Panels 
Relay Hack Cabinet 
Connection Cables and Power Cord 
Although calibrated for a frequency 
of one megacycle, the bridge itself can 
be used at any frequency between 0.1 



and 5 megacycles. A variable-frequency 
oscillator such as the Type 121 1-B and 
a tunable selective detector (or radio 
receiver) are then required. If correc¬ 
tions are applied, rated accuracy can be 
attained. 


SPECIFICATIONS 


Capacitance Range: Direct Method, 100 to 1150 
Substitution Mtdhod, 0.1 to 1050 /u/xf. 
Ditiipotion Factor Range: Direct Method, 0.00002 
to 0.50; Substitution Method, 0.00002 x 


C C* 

to 0.50 X where C is the capjicitnnce 

t X t-x 

of the int(*rnal .standard capacitor at initisU 
bidance and Cx thjit of the unknown. 
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Accuracy (at on* magocyda): 

Ihrect Hfadin{f: CniMinUinvv, dbO.1% ±1 finf 
whf'ti tho diMHi|Miti()u fa<*tor of tht* uiucnowii in 
h*sK thuii 0.01; Di:<sipatiou Factor, ±0.0(X)5 
or ±2% of dial reading, whichever in larger, 
for viUut*?? of D below 0.1. 

SubMitutifrn MeUioti: Capacitanci*, d:0.2% or 
dt2 utif, whichever is larger; Dissipation Factor, 
±0.00005 or ±2^r of the change in D observed, 
when the change ia less than 0.00. 

When the dissipation factor of the unknown 
ex<‘('ed.s tht? limits given alaive, mlditional 
errors occur in Ijoth capacitance and dissipa¬ 
tion-factor Headings. Correction formulm* are 
.supplied, bv means of which the accuriwy given 
alstve can be maiiitaimai. 

A corrtH'lion chart for the precision capacitor 
in .supplied, giving st'ale c'orrtH*tions t4i 0.1 a/if 
at multiples of 100 aaf- Hy asing thi'S4‘ data, 
substitution niea.sun‘ment.s can Is* made to 
±0.l^r or ±0.8 n/Jf whichever is the larger. 
For capacitances h*s» thiin 25 the ernir 

will decn'iLHc linearly to ±0.1 It is also 

Type 


po.ssible to obtain, at an extra charge, a worm- 
correction calibration with which substitution 
measurt'meiits can be mode to an accuracy of ^ 
0.1% or ±0.2 whichever is the larger. 

This .same accuracy can lx* obtained with 
the bridge at other frf*quenci«*s lietween 0.1 Me 
and 3 Me, if corrections are mmle for the effects 
of n*sidual imm'dance, and if adir^uate selec¬ 
tivity is provided for the null detector. 

Accattories AvoilobU: Typk 1000-A Dielectric 
Sample Holder and Tvi*k lOOl-A Capacitor 
Ti*st Fixture. 

Power Supply; 105 to 125 volts, 50 to 60 cyclc*s, 
lUO watts input at 115 v lin<\ Instrument will 
operate satLsfai'torily on (Kiwer-supply fre¬ 
quencies up t4i 4(X) cycl«*s, jirovuh'd that the 
sumdy volt:ige is at least 115 volts. 

rtiwer input rec«»ptacle will ae<*ept eithi'r 
2-wire (Type CAP-35) i>r 3-wire (Type CAP-15) 
p4>w4*r cord. Two-wire cord is supplitnl. 

Dimantiont: (Height) 43 X (width) 22^2 X 
(depth) 20 inchc.s, over-all. 

N«f Waighf: 150 [siiiiuls, appmximately. 

CiMlr Word Price 


1610-AH 

* Capacitance Measuring Attambly..... .. 

Worm-Correction Calibration for Internal Preci¬ 

81 KEN 

$995.00 


sion Capocitor... 

WOKMY 

50.00 

1690-A 

Dielectric Somple Holder. 

LOYAL 1 

1 435.00 

1691-A 

Capocitor Test Fixture. 

EDICT 

22.50 


A NEW, 1-MC UNIT OSCILLATOR ^ 



Tbo Tyi»k 121-I-M Unit Oscillnlor is 
nnotbiT of Ciononil Radio’s lino of com- 
Iiact, iiu*xfH»nsive Tnit Iiislrumonls. 
This oscillalor generates a fr(H|iieney 


of I megacycl<‘ |x'r s<»foiul and is a 
nsefiil power .source for bridges measun*- 
nients at that frei|uen<*y. The Typk 
I214-M is the oscillator supplitMl with 
the Type 1()1()-.\I! Capacitance Meas¬ 
uring As.seml)ly. 

Tliis wcillator list's a Hartley circuit 
and is dosigneii for low distortion and 
high output level. The output can lie 
isolateil from ground. A continuous 
rotary control on the panel of the in¬ 
strument varies the fr(H|uency over 
a range of 1%, while a s(»cond control 
varies the output from zero to maximum. 

The hiiilt-in transformerh'ss power 
supply oiK'rates from a 115-volt, 40- to 
(30-eycle ac line. 


SPECIFICATIONS 

Fr*qu*ncy: 1 Me. Maximum Output: 3(X) mw into 50 obmo. 

Fr«qu«ncy Accuracy: ±1%’. Opan Circuit Output Voltag*: 7 VoltS. 
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Oittorfien: 3.5% with 50-4>hm load. 
Powttr Input: 115 V, 40-00 cps. 
Pow«r Consumption: 12 wait8. 


Dimontions: (Height) 5^ X (width) 5 X (depth) 
0^ inehes. 

Woight: 2^ {KtUlldH. 


Type _ 

1214-M I Unit Oscillator. 1 Me 


Code Woni Price 

ATONE I $75.00 


TYPE 1421 VARIABLE AIR CAPACITORS 


The Type 1421-J and Type 1421-K 
N’ariable Air Capacitors are new units in 
the (leneral Radio line of instrument- 
type, parallel-plate air capacitors. These* 
capacitors are machined from solid 
m(*tal, in the same manner jis the Type 
1420 Capacitors.* This unique metluxl 
of construction has many advantages, 
lK)th electrical and mwhanical, over 
conventional construction methcxls.Some 
of tlu*se addeil features are: 

Better control of thickness and straight¬ 
ness of -plates^ since machining is a more 
precise opc*ration than rolling. 

Elimination of cumulative spacing 
errors by gang milling. 

Better concentricity insured by turning 
and boring a single piece. 

Sturdier structure with high mechani¬ 
cal stability, re^sulting from the integral- 
plate construction. 

* II. M. Wilson. “Type 1420 Variable Air Capacitor.*' 
Gmeral Radio HxptritnfrUer, VoL 31. No. 3. July, 1956. 
PP. 7-10. 


Good linearity and control of capaci¬ 
tance magnitude, insured by precise ma¬ 
chining. 

Ijower metallic resistance and ittductr 
ance and low thermal drift, lKH*ause all 
the conducting material is homogeneous. 

Minimum microphonic tendencies, diu* 
to the ruggednt*ss of the plat4*s. 

Elimination of irregularities in the 
capacitance-vs.-rotation curve, Ijecauix* 
the stator plates are completely joined 
on their outer peripherii^. 

Elimination of crazing or other struc¬ 
tural failure of the polystyrene dielec¬ 
tric, because the insulators are machined 
from a cast bar of cross-1 inkeil polysty¬ 
rene for thermal aileqiiacy and are 
stresseii entirely in compri'ssion over 
a wide area. 

Insured concentricily of the rotor, since 
the plates are milled and turneil on 
a centered arbor held by the setscrews 
e.xactly as the shaft is secured in as¬ 
sembly. 
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SPECIFICATIONS 


CopocRanc* Ranp*: 

Xomiiuil - Rangtfor 
Max. A fin. Linear tarialion 

J m 22 540 =b20 

K 1120 29 1025 ±25MMf 

Thii rotor-to-ground capacitance in about 
2.6 fi/if, and the stator-to^round capacitance is 
al>out 4 tkid, for all sizi^s. The data in the above 
table are for the* capacitor used aa a two- 
t4>nninal device, with rotor grounded. If stator 
is grounded, maximum and minimum eapiu'i- 
taiice values will Im» decreaac*d by al)out 4 mmI- 
ind«p«nd«nt Linaarily: The variation of capaci- 
t4Uico with angle of rotation does not ex(?<*ed 
±0.3% of scale. The angular range of 
linear variation is 160®. 

Typical linearity is better than ±0.15%. 
DlvUctHc lotMi: For the gn)unded-n)tor con¬ 
nection, the dielectric losses correspond to a 
DoC, pnaluct of less than .01 x 10“'*. The rotor- 
to-ground eaim<*itaiice has a D^Cp pn)duet of 
0.1 X lO"**. This loss component is in parallel 
with the main capacitancre only for the 
gn)unded-Htator (‘onnection. 

Intulotion R«sittanc«: Greater than 10^^ ohms 
under standard ASTM laboratory (Miiiditions 
f23®C, 60% RH). 


T*mp«roture Co*ffict«nt of Copocitonco: Approxi¬ 
mately-1-.003% P«‘r degnnr C. 

Maximum Voltogs: 700 volts pi'ilk. 

Torqoo: 2 ounet'-iiicht'S. maximum, with shaft 
vertie:il. 

N«» Weight: Typk 1421-.I, 1 pound, 8 ounces; 
Tvi'K 1421-K, 1 t)ound, 14 ounces. 

Dimeniiont: Sec sketch. 



DEPTH BEHINO RVCL 
J 3^inc*«s 
K 4 ^ inches 
SHAFT OlAHinetm 


Type 


Code Word Price 


1421-J 

1421.K 


1 575 fiftff max.__............... 

. j NAItlR 1 

1 1120 fifJ, max. 



$46.50 

50.00 




AN AUTOMATIC-BALANCING 
CAPACITANCE BRIDGE 


Tlie Automatic Capacitance Indicator 
(Figure 2) produced by Barno« I)evelo|)- 
ment Company is a self-balancing imit, 
which automatically indicates capaci¬ 


tance and dissipation factor in an aver¬ 
age time of 7 st^conds. This instrument 
will measure capacitance from 100 ppi 
to 1.1 pi in four ranges, and dissipation 
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Rgur« 2. View of the complete bridge otsembly. 


factor from 0 to 16% in three ranges. 

The basic bridge of the indicator is 
a General Radio Typk 710-0 (’apaci- 
tanc(» Bridge. Servo motors operating 
through gears accomplish the automatic 


balancing. The accuracy of the auto¬ 
matic unit is i»qual to that of the capaci¬ 
tance bridge (capacitance, =t0.1%=fc: 
1 tiyi X capacitance multiplier setting) 
when the dissipation factor of the un¬ 
known is less than 0.01; dissipation 
factor, dt O.CKKlo or =fc 2% of dial read¬ 
ing. whichever is the larger, for values 
of D below 0.1. 

The block diagram of the Barnes 
Automatic ('apacitance Bridge is shown 
in Figure 3. The error signal from the 
detector terminals is separattnl to feed 
the two channels for “C” and *‘1)’^ 
balances. The chaiuiel is driven 

through lui attenuator; the channel 
is fed direi*tly. 

After passing through voltage ampli¬ 
fiers the signals are fed to phase* de¬ 
tectors. Phase* elise'rimination is achievenl 
by determination of the phase refereiu’e 
voltage ff'd to the phase detee*te)rs. The* 
‘*C*’ detecte>r rf*e*e*ives an in-phase re»fer- 
ence while the dete*ctor rece»iv(*s 

a quadrature voltage. 

The emtputs e)f the phase detecteirs 
are filtered and thi*n inverted into phase*- 
reversible 60-cycle veiltages by syn¬ 
ch remous choppers. .\fteT power-am¬ 
plification, these signals are impn*ssed 
on the control winding of the twe>-phase 
s(*rvo motors controlling the and 
“D** channels. 


Rgur* 3. Block efiagram of lh« 
mSomotk copocHonc* bridgo. 
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The balance point is indicated by 
pilot lights, and the remiing is prt'sented 
directly as a row of figurtis, with auto¬ 
matically placed decimal points. The 
Automatic Capacitance Indicator is 
available with digital readout for use 
with any puncheil card or tap(? data 
system, or with servo (voltage) readout 
for i)roducing a graphic record of values 


with recorders. The bridge is available 
with either manual or automatic range 
switching of the capacitance and dissi¬ 
pation-factor ranges. 

Inquiries about this bridge should be 
directed to the Barnes Development 
Company, 213 West Baltimore Pike, 
Lansdowne, Pennsylvania. 


SMITHSONIAN INSTITUTION TO COLLECT 
EARLY COMMUNICATIONS EQUIPMENT 


As many of our readers know, the 
famiMl Smiths<»nian Institution in Wash¬ 
ington lijus l>egun an interesting collec¬ 
tion of early communications equipment. 
.\ good start has already la^en made. 

The Institution is now especially in¬ 
terested in considering for permanent 
display donations of early wireless e<|uip- 
m(*nt dating from the World War I 
peri<Ml or earlier and limited to an arc 
transmitter, an induction coil spark 
transmitter and all kinds of measuring 
equipment. In the latter categor>% we 


are planning to make several contribu¬ 
tions from our owm collection. Any of 
our rea<lers who own or know of the 
existence of any of thc»se types of pioneer 
apparatus are urgcxl to communicaU' 
with the hxiitor or din^rtly with the 
Curator, Division of Klei'tricity, Smith¬ 
sonian Institution, Washington 25, D. C. 

The exhibit will eventually be housed 
in a new building under construction in 
Washington. 

Early catalogs of old radio equipment 
are als<^ desired for the historical library. 


It is with dwp rf*gret that we reix)rt the death of Mr. Cl. Hammerik 
who, in his ass<M*iation with Maskin-.Vklieselakapet Zeta of Oslo, was in 
charge* of Cleneral Hailio’s representation in Norway. 

His ex|)ert knowk'dge of the st‘ientific instrumentation field and his 
helpful c(K)peration with all will ho mis.sed l)oth by his many friends in 
Norway and by ourselves. 

Zeta will carr>' on our representation under the capable direction of 
Messrs. Braenne and Myrseth. 


General Radio Company 

•*‘!ir** 
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